On the question of causality, then I think you need to remind readers that your analysis does not allow you to infer cause and effect. For example the association between employment status in men and the age-adjusted T2DM prevalence (p. 9, ll. 24-25) could be causal in either direction or be spurious (i.e. due to a third factor).
On p.10, l. 10 who are the 'others' who are not employed, unemployed or retired?
Given that rural participants were excluded from the analysis in two areas, is this really an urban study? If so, I think this point should be made somewhere.
Why did you not use a neighbourhood deprivation score rather than the unemployment rate to define the socio-economic status of neighbourhoods. The unemployment rate might be sensitive to local, temporary factors, such as the closure of a large factory, whereas a deprivation score taken into account a broader range of characteristics and so is less sensitive.
In the write up of the results, you move between the three sets of analyses you have done without any indication to the reader that you have moved. For example, the paragraph on p. 9, ll. 1-18 describes the results from the bivariate age-adjusted analysis in the first two sentences, but the final sentence refers to the results of the multiple logistic regression stratified by sex. It is all rather breathless. Can you take the reader through your results in a more leisurely fashion? The same problem characterises the paragraph on p. 10, ll. 5-18 in which the results of three pieces of analysis are discussed in the same paragraph.
On p.10, l. 28 insert 'age-adjusted' before 'prevalence'. It is also worth noting that the effect of living with a partner becomes statistically insignificant when other factors are controlled.
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REPORTING & ETHICS
Around research ethics, no discussion is present in the manuscript.
For redundant publication, I have a major concern around whether the results presented in this study are sufficiently different from those in previously published works. In my review I have asked that the author(s) please clarify how the manuscripts in reference 14, 15, 16 (from the submitted manuscript) are different than your proposed study? Is it just that they have analyzed the data in sex subgroups? If this is the case these results could have easily been included in one of these manuscripts and does not warrant a new publication.
GENERAL COMMENTS
The objective of the manuscript was to analyze gender differences in the relationship of individual and neighborhood social factors with present type 2 diabetes mellitus (T2D).
Before starting the review of this manuscript, I have a major concern around whether the results presented in this study are sufficiently different from those in previously published works. Can the author(s) please clarify how the manuscripts in reference 14, 15, 16 are different than your proposed study? Is it just that you have now analyzed the data in sex subgroups? If this is the case these results could have easily been included in one of these manuscripts and does not warrant a new publication.
Also, why in some studies does the DIAB-CORE include six population-based studies (e.g. reference 14) and in others 5 population based studies?
Manuscript Review
I have outlined specific concerns below that I would encourage the authors to address in any subsequent version of this manuscript. These are not listed by importance, but by progression through the manuscript.
Overall, the submitted manuscript could improve clarity for readers by applying consistent (names for exposures: Around individual socioeconomic status and neighbourhood characteristics) and appropriate language throughout the text (e.g. odds instead of chance of developing T2D). It would also benefit by a more organized presentation of the results. Some suggestions are provided below.
Introduction
The introduction does not provide the reader with a background necessary to introduce the study.
E.g. Line 7-11 Since it is a major focus of your manuscript, a more complete discussion regarding sex differences in the association between socioeconomic position and T2DM is necessary. Is the association stronger in women, only present in women? You have not referenced a major systematic review on the topic (see Agardh et al, 2011 IJE) and also missed a number of papers that have found an association in men (Smith et al, 2013 Anns of Epidemiol, Ross et al, 2010 Health Reports or Kumari et al, 2004 Arch Intern Med 2004 . This section would be strengthened by updating it to include relevant manuscripts on this topic.
Line 25 -Is it gender differences or sex differences? Any differences between men and women should be labeled as sex differences. Please fix throughout the text.
Somewhere in the introduction the concept of residential environment should be defined. Is it neighborhood deprivation, employment rates, the built environment, access to services? …Is it unclear what about residential environments increase risk of T2DM.
Line 43 -The aim of the study should clearly state individual and neighborhood social determinants are being investigated? Also, aim 3 does not seem to be adequately address in the manuscript, and I would consider moving it to a web-appendix.
Methods

Outcome
Undiagnosed diabetes can be a source of bias. Is there any validation of the self-report diabetes reporting in your sample? The DIAB-CORE Consortium has published many studies now on T2D. This information also could be updated in the limitations section (p. 13, lines 50-52). The presentation of neighbourhood unemployment rate should be included below the individual socioeconomic status measures.
A clear rationale should be provided for why neighbourhood unemployment rate was chosen and the degree to which it is an adequate measure of neighbourhood socioeconomic status. Were any other neighbourhood measures available in the dataset?
An improved rationale would be beneficial for the choice of equallysized tertiles of neighbourhood unemployment rate. Is this categorization meaningful and consistent across studies/areas?
Statistical Analyses
The presentation of the analyses undertaken for the study could be improved.
In the statistical models, the distinction needs to made between confounders and mediators along with a description of the authors approach.
Along with the description, the tables in the text could include additional information of the appropriate statistical models. It would also be beneficial for the reader to present the results in stages: unadjusted/age-adjusted individual level variables, confounder adjusted individual variables, confounder adjusted individual level variables and area level variables and then all variables. These results should be communicated in coordination with those from Table 4 (the fully adjusted models).
A main finding of the study is that the effect of SES on T2D is different by sex. This was confirmed by finding a statistically significant multiplicative interaction between SES and sex. Given this finding, it is not clear why some models are sex-specific and others are not. Based on your findings it seems that all models should be sex-specific. Sex-pooled models should be removed from the manuscript, or a clear description of how the results are being interpreted to include the effect of the interaction term from sex and SES.
For example, do the results in Figure 1 include the portion of the association between social status and T2D relationship that is modeled through the interaction term? Why are any results being presented in a sex-pooled models if there is interaction by sex with the main exposure?
Please provide evidence of ethical approval for the study, and surveys used in the manuscript.
Results
Page 10, line 2-9. The description in this section is not clear and should be revised.
Page 10, line 11. The word chance is not appropriate. It should read odds. Please fix throughout the text.
In Table 3 , the label -Adjusted Prevalence‖ should be more specific to improve clarity.
Also in the title, it refers to neighbourhood socio-demographic variables. Why not simply stated neighbourhood unemployment rate?
In Table 4 -VA‖ in is not clear. A more specific labeled would improve clarity. Also, somewhere in Table 4 please include information on which confounders have been adjusted in the presented models?
Page 10, lines 33-48 Can be moved to web material.
Page 11, line 7-21. The analyses for the presented findings have not been discussed and the results are not presented in text.
Discussion
Page 12, lines 39-58. The discussion around the importance of employment status should be deemphasized. While the explanation is not necessarily inappropriate, given the limitations around the employment measure it is difficult to assess the role of employment on the results from this study.
p. 13, lines 3-15. Please provide a more detailed discussion around the difference between neighbourhood unemployment rate and the effect of neighbourhoods in men and women. Why do you believe that high unemployment rate is associated with increase odds of developing diabetes in men and not women, but that the residential environment is more important in women than men?
A more complete discussion around the effects of neighbourhoods on T2D is warranted. For example, see Krishnan S, Cozier YC, Rosenberg L, Palmer JR. Socioeconomic status and incidence of type 2 diabetes: results from the Black Women's Health Study. Am J Epidemiol 2010;171(5):564e70.
p. 13, lines 36-40 The statement around -no prior studies…‖ as suggested in the last comment is not appropriate.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1 1. On p. 6, the authors write that they has 9,399 study participants, of whom 520 were eliminated because of missing information. This left 8,870. But 9,399 -520 = 8,879. What happened to the other 9 participants?
Respond: Additional 9 participants with missing information on their marital status were excluded from the analysis, thus, a total of 529 participants were eliminated. We corrected the corresponding sentence in the methods' section on page 7.
2. The elimination of 520 participants because of missing information is a cause of concern. I should like the authors to check (and probably to present evidence) that the elimination of the 520 does not bias the sample. In other words, was the distribution among the 520 of those characteristics for which they did provide information similar to the distribution of the same characteristics among the 8,870?
Response: Overall, 529 individuals were excluded from the analysis due to missing information on social class, employment status and marital status. The social class variable is a summary measure combining information on educational and professional training and net household income. The missing information on social class was solely due to missing information on the net household income. Moreover, six subjects with missing information on income also missed information on their employment status. First, we reviewed the characteristics of the two groups: (1) with information on net household income and (2) without information on net household income. The latter group had a higher mean age (61.1 years) than the participants with full information (59.7 years) (P≤0.000) and an uneven sex ratio with a higher fraction of women (62.9%) compared to the participants with full information (48.9%) (P≤0.000). We could observe significant differences according to the educational status and employment status. Among the participants without information on income, a higher proportion had a low educational level (16.7%) compared to participants with income information (10.9%) (P≤0.000). The percentage of retired individuals (46.9% versus 44.9% (with income information)) and individuals with other employment status (17.3% versus 8.6% (with income information)) was also higher (P≤0.000). Furthermore, the groups were disproportional distributed across the tertiles of neighborhood unemployment rate (P≤0.000): study participants without information on income resided more often in neighborhoods with low unemployment rate (39.6% versus 32.7% with income information).
In a second step, we conducted a sensitivity analysis with the sample of 9,381 individuals. We had 18 drop outs due to missing information on the employment status and marital status. Education was applied as a measure of social class (educational score ranging between 1 (lowest) and 7 (highest)). The analyses showed similar results compared to the results presented in the manuscript. In women and men, we found a significant age effect on the odds of type 2 diabetes (men: OR=1.04 (95% CI: 1.02-1.06); women: OR=1.05 (95% CI: 1.02-1.07)). We observed a social gradient in the odds of type 2 diabetes, which was more pronounced in women (OR of educational score: 0.81 (95% CI: 0.74-0.89)) than in men (OR of educational score: 0.89 (95% CI: 0.82-0.96)). We found an increased odds to have type 2 diabetes in men residing in high unemployment neighborhoods (OR=1.45 (95% CI: 1.14-1.85)) compared to men in low unemployment neighborhoods, which could not be observed in women (OR=1.14 (95% CI: 0.82-1.60)). Among the covariates employment status and marital status, we found deviating effects on type 2 diabetes. Against our previous results, we observed an increased odds of type 2 diabetes in retired men (OR=1.21 (95% CI: 0.87-1.67)), which were, however, not significant. Among women, the estimates were not different from the estimates presented before. In women and men, we found a significant association between living without a partner and the odds of type 2 diabetes (men: OR=1.34 (95% CI: 1.02-1.76); women: OR=1.33 (95% CI: 1.04-1.70)).
In conclusion, the group of excluded study participants without information on net household income was older on average, had a lower educational level and was more often out of employment (e.g. retirement, housewife/-men). This could have resulted in an underestimation of the social gradient in the odds of type 2 diabetes in our analyses. However, overall, the results from the sensitivity analysis were similar to the presented results in the manuscript. We included a sentence highlighting the potential underestimation of the social gradient on type 2 diabetes in the section on limitations on page 13-14.
3. I think the graph in the Appendix should be incorporated into the main body of the text. The methods and results are already summarized in the text in the same way that the methods and results of the other analyses are. I do not see why the graph is relegated to be .supplementary on-line material'.
Response: We moved the graph, labeled as figure 1, into the main text.
4. In the abstract, ll. 16-17 the statement 'variation was explained by explanatory variables in men, but not in women' is vague. Variation is explained by explanatory variables by definition! What you mean is that the covariates you included in your models helped to 'explain' the variation among women, but not among men.
Response: We changed the terminology on page 2 according to the reviewers' suggestions.
5. The use of the word 'explained' is problematic. The authors should emphasize that they use this word in a statistical rather than a causal sense (e.g. p. 5, l. 10).
Response: According to the suggestions of the reviewer, we changed the expression to -explained statistically‖. We also clarified that through the whole text.
6. On the question of causality, then I think you need to remind readers that your analysis does not allow you to infer cause and effect. For example the association between employment status in men and the age-adjusted T2DM prevalence (p. 9, ll. 24-25) could be causal in either direction or be spurious (i.e. due to a third factor).
Response: In the section on limitations on page 13, we pointed out that our results were based on cross-sectional analysis and causal conclusions were limited.
7. On p.10, l. 10 who are the 'others' who are not employed, unemployed or retired?
Response: The group ‗others' included individuals in occupational retraining, housewives and housemen. We added this information to the methods' section on page 7.
8. Given that rural participants were excluded from the analysis in two areas, is this really an urban study? If so, I think this point should be made somewhere.
Response: Since the participants in the rural areas of KORA and SHIP could not be considered in our analysis, our study was limited to urban areas. We highlighted that in the methods section on page 6 and also referred to that in the abstract (page 2) and results section (page 9).
9. Why did you not use a neighbourhood deprivation score rather than the unemployment rate to define the socio-economic status of neighbourhoods. The unemployment rate might be sensitive to local, temporary factors, such as the closure of a large factory, whereas a deprivation score taken into account a broader range of characteristics and so is less sensitive. 10. In the write up of the results, you move between the three sets of analyses you have done without any indication to the reader that you have moved. For example, the paragraph on p. 9, ll. 1-18 describes the results from the bivariate age-adjusted analysis in the first two sentences, but the final sentence refers to the results of the multiple logistic regression stratified by sex. It is all rather breathless. Can you take the reader through your results in a more leisurely fashion? The same problem characterizes the paragraph on p. 10, ll. 5-18 in which the results of three pieces of analysis are discussed in the same paragraph.
Response: The authors' restructured the results' section according to the type of analysis, starting with the descriptive analysis, followed by the interaction analysis and the stratified regression analysis.
11. On p.10, l. 28 insert 'age-adjusted' before 'prevalence'.
Response: As suggested by the reviewer, we added the term -age-adjusted‖ to the sentence.
12. It is also worth noting that the effect of living with a partner becomes statistically insignificant when other factors are controlled.
Response: We added that information to the description of the multivariable results on page 10. Introduction 7. The introduction does not provide the reader with a background necessary to introduce the study. E.g. Line 7-11 Since it is a major focus of your manuscript, a more complete discussion regarding sex differences in the association between socioeconomic position and T2DM is necessary. Is the association stronger in women, only present in women? You have not referenced a major systematic review on the topic (see Agardh et al, 2011 IJE) and also missed a number of papers that have found an association in men (Smith et al, 2013 Anns of Epidemiol, Ross et al, 2010 Health Reports or Kumari et al, 2004 Arch Intern Med 2004 . This section would be strengthened by updating it to include relevant manuscripts on this topic.
Response: The authors revised the introduction and added additional relevant publications on page 5 according to the suggestions of the reviewer. We differentiated between studies that found associations between social status and type 2 diabetes only in women, studies that found associations in both men and women, whereby the association was stronger in women, and studies that showed contrasting results with a stronger association in men.
8. Line 25 -Is it gender differences or sex differences? Any differences between men and women should be labeled as sex differences. Please fix throughout the text.
Response: Since the focus of our study was not on biological differences between women and men and the impact on type 2 diabetes, but rather on social and cultural originated differences, the authors prefer to use the term -gender‖. Please see: Krieger N. Genders, sexes, and health: what are the connections-and why does it matter? International Journal of Epidemiology 2003;32(4):652-57.
9. Somewhere in the introduction the concept of residential environment should be defined. Is it neighborhood deprivation, employment rates, the built environment, access to services? …Is it unclear what about residential environments increase risk of T2DM.
Response: Residential environment is a broad concept, including the built environment, supply of services and neighborhood resources, environmental strains (e.g. air pollution, noise exposure) as well as social and material characteristics. Since the main focus of our work is on socio-economic characteristics of the neighborhood, we specified that in the text and replaced the term residential environment. According to the relationship between socioeconomic characteristics of the neighborhood and type 2 diabetes, so far, two potential interrelated mechanisms were identified as potential pathways between neighborhood socioeconomic characteristics and the development of type 2 diabetes: the adoption and maintenance of risky health behavior and psychosocial factors such as chronic stress (Diez-Roux et al. 2002) .
Reference: Diez-Roux AV, Jacobs DR, Kiefe CI. Neighborhood characteristics and components of the insulin resistance syndrome in young adults. Diabetes Care 2002; 25(11):1976 -1982 10. Line 43 -The aim of the study should clearly state individual and neighborhood social determinants are being investigated?
Response: We specified the exposure variables investigated in our study on page 5.
11. Also, aim 3 does not seem to be adequately address in the manuscript, and I would consider moving it to a web-appendix.
Response: We revised the section on study objectives to put the focus on the main research questions, aim 1 and 2. The authors' prefer to keep the study-specific analysis as a sub analysis in the manuscript.
Methods
Outcome 12. Undiagnosed diabetes can be a source of bias. Is there any validation of the self-report diabetes reporting in your sample? The DIAB-CORE Consortium has published many studies now on T2D. This information also could be updated in the limitations section (p. 13, lines 50-52).
Response: In the description of the variables on page 7, we clearly stated that our outcome is solely based on self-reports. This was also highlighted in the section on limitations of our study on page 13. Unfortunately, we were unable to validate the self-reported diabetes or discover undetected diabetes 13. Do you have information about diabetes diagnosed during pregnancy? How was this accounted for in your analyses?
Response: Unfortunately, we had no information on diabetes diagnosed during pregnancy and could also not account for that in your analysis. However, the authors believe that gestational diabetes only played a minor role. Exposure 14. p. 7 Lines 54 Can you please elaborate on the social status measure (the Winkler-Index of Socioeconomic status). How were household income and education categorized? How was this index created? How was the index modified? This is important information for the reader and should be included in the manuscript. The reference provided is incorrect and points to a manuscript that used occupation (which you do not have in this study) in the development of their Winkler-Index of Socioeconomic status variable.
Response: Individual social class was coded based on the Winkler Index of Socio-Economic Status. The Winkler Index is a multidimensional, non-weighted additive index, which has been applied in a large number of studies in health research. Originally, the index summarizes information on education, income and occupation. The education dimension is solely based on the individual educational and professional attainment, whereas income is measured as net household income and occupation as the occupational position of the main earner of the household. Each dimension is transformed to an ordinal scale ranging from 1 to 7 and summed up to an index with a scale from 3 to 21 points. Unfortunately, we could not use information on occupational status, since the assessment of occupational position was not comparable between studies. Thus, the index we built was solely based on the ordinal scales of education and income, ranging between 2 and 14 points. We described the coding of the social class variable in more detail on page 7. We kept the reference, but clarified that it is referring to the original version of the index.
15. The occupation variable should be discussed at the beginning of page 8. It is unclear why you have only included employment status and not occupational achievement. Social inequalities across level of occupation are common, and therefore it is confusing to the reader why you have chosen to classify employment in this fashion. This is not mentioned again until the limitations section.
Response: Information on occupational position could not be used for our analysis, unfortunately, because the information on occupational status was not comparable across studies. We added this information in the description of the coding of the social class variable on page 7. Moreover, the authors believe that the employment status is as well an important social variable, since the participation in the labor market determines e.g. social networks, material and social resources but also the exposure to and the importance of the neighborhood context (e.g. daily time spend in the neighborhood).
Covariates 16. Why is a lifestyle index used instead of examining the impact of risk factors individually? This index assumes that there is equal risk of developing diabetes among each of these factors, which is likely not the case. For example, obesity has a much strong effect on risk of T2DM compared to alcohol consumption. Also, the name of the categories is inappropriate. Would the authors consider being obese healthy?
Response: The authors focus was to evaluate how the introduction of a life style measure modifies the relationship between the neighborhood unemployment rate and type 2 diabetes. We agree that the risk factors have different importance for type 2 diabetes. We repeated the analysis using the single risk factors to identify important mediators in the group of risk factors, which could potentially vary between women and men.
We performed the mediation analysis in four steps: 1) we tested if type 2 diabetes was associated with social class, employment status or neighborhood unemployment rate; 2) we tested if type 2 diabetes was associated with the risk factors; and 3) we evaluated the association between the risk factors and social class, employment status and neighborhood unemployment rate, all in separate age-adjusted gender-stratified models. In a final step, we gave the risk factors in the fully adjusted multi-level models and evaluate potential effect modifications among social class, employment status and neighborhood unemployment rate. Type 2 diabetes was associated with social class, employment status and neighborhood unemployment rate, with one exception: employment status was not associated with type 2 diabetes in men. Type 2 diabetes was associated with an increasing BMI, no physical activity in both women and men and moreover, with smoking in men. In women, a higher BMI was associated with belonging to middle and low social class, being retired and living in neighborhoods with a medium or high level of unemployment rate. Belonging to middle and low social class or being a resident in a neighborhood with medium or high level of unemployment was associated with an increasing odds to be physical inactive among women. Among men, BMI was associated with social class, being retired and living in high unemployment neighborhoods. A high odds of being physical inactive was associated with middle and low social class, being unemployed or having another employment status and living in high unemployment neighborhoods. Being an ex-smoker or current smoker was more likely in middle and low social class men, in retired and unemployed men. Moreover, being a current smoker was associated with residing in a high unemployment rate neighborhood. Based on these results, we introduced the risk factors BMI and physical activity in the models for men and women and additionally, smoking status in the models for men. In both men and women, we observed effect modification due to the introduction of the corresponding risk factors. These results were described in the results section on page 11.
17. The presentation of neighbourhood unemployment rate should be included below the individual socioeconomic status measures. A clear rationale should be provided for why neighbourhood unemployment rate was chosen and the degree to which it is an adequate measure of neighbourhood socioeconomic status. Were any other neighbourhood measures available in the dataset?
Response: We placed the description of neighborhood unemployment rate below the individual social variables, social class and employment status. In Germany, administrative data differs significantly by region and city and thus, the selection of context measures is difficult, especially when ensuring comparability across regions. According to the low city level, it is particularly difficult to provide a larger pool of context measures. For the five considered studies, we were able to collect five context measures: unemployment rate, number of migrants, married residents, residents 0-17 years old, residents over age 65 relative to the total number of residents. Their importance for the prevalence of type 2 diabetes was evaluated in our previous work, as described in point 1. Significant associations were only found between neighborhood unemployment rate and type 2 diabetes. Neighborhood unemployment rate was applied as a measure of deprivation in a number of studies: 18. An improved rationale would be beneficial for the choice of equally-sized tertiles of neighbourhood unemployment rate. Is this categorization meaningful and consistent across studies/areas?
Response: Neighborhood unemployment rate was coded into equally-sized tertiles. The coding was done separately for each study. Thus, we had summarized the neighborhoods with the lowest level of unemployment rate, the neighborhoods with a medium unemployment rate level and neighborhoods with the highest level of unemployment rate for each region to get a relative measure of deprivation. We applied neighborhood unemployment rate not as a continuous measure, since we cannot assume that the relationship between neighborhood unemployment and type 2 diabetes prevalence is linear. We decided to use a small number of categories (tertiles), since the stratified analysis reduces the sample size and number of type 2 diabetes cases in the analysis. Furthermore, the categorization in tertiles allows us to look on dose-response relationships. The latter point, we added to the description in the methods section on page 7.
Statistical Analyses 19. The presentation of the analyses undertaken for the study could be improved. In the statistical models, the distinction needs to made between confounders and mediators along with a description of the authors approach. Along with the description, the tables in the text could include additional information of the appropriate statistical models. It would also be beneficial for the reader to present the results in stages: unadjusted/age-adjusted individual level variables, confounder adjusted individual variables, confounder adjusted individual level variables and area level variables and then all variables. These results should be communicated in coordination with those from Table 4 (the fully adjusted models).
Response: As mentioned above, we restructured the results section according to the type of analysis, starting with the descriptive analysis, followed by the interaction analysis and the stratified regression analysis.
According to the suggestions of the reviewer, we also restructured the section on statistical analyses. The covariates were classified in confounder and potential mediators on page 8. We applied a stepwise model strategy. The revised table 4 shows the estimated odds ratios for the three exposure variables of main interest: social class, employment status and neighborhood
